IT is a striking testimony to the advances made in our knowledge of tlehllealing of wounds that one of the most imiportant points for present consideration in connexion with tlle wounds of war is the geographical situation of tle battlefield. In all old treatises on gunshot wounds we find that the autlhors devoted their attention mainly to the nature of the projectile and its direct effects on tlle tissues of the body; but, important as are still these considerations at tlle present day, they must now be studied ina conjunction with the terrain of the war.
It is for this reason tlat I would preface wlhat I lhave to say to you to-day with the statement tllat my own experiences ar6 limited to two wars, the one in South Africa in [1899] [1900] , and the otller the present war in Northern France and Belgiulm. So widlely different lhave I found the conditions of the -wounds in these two campaigns that I realize it would be unwise to speak too dogmatically of wounds in those many otlher fields of the war now being waged in different parts of the world. I propose, therefore, to spealk only of the wounds I have seen during the past fifteen montlhs, for it was in Septei-iber, 1914 , that I -went to Franec, at a time whlen the battle of the Aisne was in progress. Froimi that tirme until the second vweek in October I was chiefly occupied at the hospitals at IRouen, although I also visited Paris and its neiglhbourlhood.
Early in October, however, I Nvas directed to join tllh General Head Quarters in the North of France, and ever since that time I have visited daily tlle various casualty clearing stations at the front, and lhave also seen fromu tiimie to time the worlk done in tlle field ambuLlances. My experiences, tllereforc, are on the whole concerned with recently wouLnded nloen, but many of these latter lhave been kept under observation for several weeks, either in-the clearing station or in the large stationary lhospital where Mr. W. Dickie is in chief surgical charge. COLLECTION OF WOUNDED: GENERAL CONDITIONS. In the first place I. wish to point otut how radically different are the fields of war in South Africa and in France. In the former-we had to figlht in a very thinly inlhabited country which supported very few domestic animals, and which for tlle most part was quite uncultivated.
The soil was dry and sanly, aud in many places the rocks projected in the form of the well remembered "kopjes." The groundl was uncontamninated by manure and was to a great extent "virgin soil." Rainfall was slighlit, cloudy days were few, and a hot sun with fresh breezes or strong vinds desiccated the soil and prevented the growth of any luxuriant vegetation. The consequence of all these conditions was that, in the absence of decaying vegetable and animal matter, the soil was almost entirely free from all pyogenic organisms, and bacteriological examination proved that all forms of pathogenic bacteria were absent from the soil of the veld except in tlle neighbourhood of the dwellings of man.
At the priesent seat of war we find all these conditions reversed. The country is thickly populated with human beings and supports many cattle aud pigs; the soil is a rich loam, and rocks nowhere project throuigh it; it is more hleavily manured with the excrements of men and animals than almost any other land, and is covered by luxuriant crops. Rainfall is copious, cloudy days are numerous, and in many months sunshine is almost absent for long periods. One result of these conditions is that every form of micro-organism flourishes, and even in soil t taken from a considerable deptlh below the surface the spore-bearing pathogenic organisms aboiund. Stulch, then, are tlle various projectiles by which thbe wounds of the present war are caused, and it will be readily appreciated that the wounds are as various as the projectiles thenmselves.
The so-called "normal " bullet wound, stuclh as was common in the South African wvar, and was characterized by a tiny aperture which might have been made by a gimlet or a trocar, is in this war quite rare, and even if the entry is of this nature the exit is almost always ragged and large. In many of the cases bullets tear the soft tissues to rags and blow out the muscles and fascia through great rents in the skin, and whien no bone is struck such injuries as these are always due to the discharge of the rifle at close quarters, and generally witllin fifty yards. When a large bone is struck tlle damage is yet greater, and the part looks as if it must have been strtucl by a large fragment of shell. This is due to the fact that the buillet, travelling at the heiglht of its velocity, not only smashes the bone, btut also imparts its momentum to the shattered fragments and drives them in every direction, so that the injury to the soft tissues is inflicted in great part by the fragments of bone themselves. It is very easy to demonstrate the far-reaching effect of bullets when the bones are involved, and I will quote the two following cases as striking examples.
In the first case a man was slhot across the face and through the nasal cavities, the entrance wound being below the zygoma on one side and the exit through the z.ygoma on the other side. His symptoms were those of a man shot through the brain, and he died on the fourth day. The autopsy by Mr. Adrian Stokes showed that, although the track of the bullet was an inch or more below the level of the base of the skull, yet the latter was iractured right across, and although the dura mater was -unhurt, one frontal lobe and one temporo-splhenoidal lobe were more or less pulped.
In the second case a young officer was shot across the back of the neck and became completely hemiplegic, aldthough the wound was apparently superficial. He died in two days, and an autopsy by Mr. Stokes showed that the bullet had only broken off the tip of the sixth cervical spine. The laminae were not fractured and the dura mnater was intact, yet the cord had been contused and its g,frey matter was broken up by haemorrhage. But it is possible also for the spinal cord to be injured by a bullet -which does not even touch the vertebral column, and one patient died with haemorrhage into the spinal cord in whom the bullet lhad merely passed through the muscles at the side of the neck and had caused no hurt to any of the vertebrae.
Other very striking examples may be cited in which the intestines have been torn open by bullets without the peritoneal cavity being opened. In one case a bullet )assed across the pelvis at the level of the trochanters, causing immediate collapse, from which the patient never rallied. He died in about ten hours, and at the autopsy it was found that the bullet had passed in front of the -sacrum and had not entered the peritoneum. Yet, when the peritoneum was opened anteriorly it was found that a coil of the ileum 6 in. from the caecum had been completely torn across. In a second case of the same kind a b)ullet entered the upper gluteal region and emerged in the inguinal region, cutting the spermatic cord, but not opening the peritoneum. Nevertheless, the patient died from -rupture of the intestines.
It will thus be seen that, whatever tissue is examined, or whatever part of the body is involved, all the evidence goes to show that in gunshot wounds the passage of the mnissile results in injuries to tissues which appear to be quite remote from its track, and it must be concluded that the vibrations set up by the projectile in the fluids of the body result in very widespread disintegration of both the small blood vessels and of the cells of the parenchyma Themselves.
As will be seen on further consideration, these changes are of great interest in considering the resistance of the body to microbic infection.
CONDITION OF THE WOUNDED MAN.
The next matter which demands consideration is the condition of the wounded men themselves. This necessarily depends on other circumstances besides the nature and extent of the wound, for it is influenced by the time It becomes, therefore, a matter of mucli interest to trV and analyse the different bearings of this septic infectioi and to suggest how it may best be combated.
Gas Gangrene.
In the first place we must realize thlat, in the gas-forming anaerobes at least, we lhave to deal with an inifective agent which is to all intents a new experience, and not only are tllese bacteria found in almost every wound, but tlley also attack the tissues more rapidly and violently tllan any other organism. They are practically unknown in civil practice in Great Britain as a regular wound infection, for they are so rarely encountered that prior to this war mnost of the younger British surgeons had never seen a case of gas gangrene.
I will not here interpose a long description of this condition, but will merely state that these anaerobes cause an, inflammation characterized by great swelling and a copious.
sanious discharge full of bubbles of gas. This may only result in a cellulitis, or may involve tlle whole of the tissues of a limb, and has a special tenadency to extend in muscles. It 'may cause discoloration and deatlh of tlle skin alone, or else the whole limb may swell enormouslyand be rapidly converted into a gangrenous imass of putre--fying material emitting the odour of a newly mnanured field. Thie patient in the worst cases presents all thet appearances associated with severe shock or collapse, is. often very sick, rapidly becomes pulseless, his hands and feet become damp and cold, the tongue drv and furred, and death follows the onset of the disease within aboit. forty-eight hours. Tllere is bften very severe pain in tlhew early stages, and most of this is due to the extremie swelling and tension, but, as the tissues die, all sensation isg lost, and the end is usually quite painless. In the vast majority of wounds, however, although the same ana6robes are present, they are comparatively powerless to do muclh lharm, their action is localized to the wounded area, and they produce merely a local sepsis and inflammation. The question naturally arises why such very various results.
slhould ensue from the same infection, and it is a noteworthy pathological fact that the action of the gas-producing organisms is greatly assisted by the presence of staphylococci or other bacteria.
In considering the explanation of these phenomena we are at once struck by the fact that these anaerobes attack a recent wound with the most alarming rapidity, and they produce their characteristic local and constitutional effects. more rapidly after being inoculated than do any other organisms. I have, indeed, seen well-marked infection with the formation of gas within five hours of the receipt. of a wound, and I have seen a whole limb gangrenous in ten hours, and the patient dead from haemic infection sixteen hours from the time he was injured. It was. evident, therefore, that in such cases the organisms meet. with no resistance from the tissues, and the question to decide is why do not the tissues resist in sorne cases. when in very many other wounds the ana6Lobes have evidently but little power for harm?
A good deal of light is thrown upon this matter by the behaviour of the anaerobes in question when a limb dies. from injury to its main vessels. I have seen many cases. of gangrene due to injury to the iliac, femoral, or popliteal vessels, and some due to injury of the axillary artery, and in. every case but one as soon as ever the limb has died frouk loss of its circulation it has at once been invaded by tlle gas-forming anaerobes, and, if it has not been removed, typical gas gangrene has extended and killed the patieit. In other patients where wounds have been infected to only a slight degree before death, as soon as death has occurrec typical gas gangrene has so rapidly spread that within three or four hours the limb has become a putrefying mass-
The important facts to keep in mind, then, are, first.
these cases of multiple surface wounds with those of extensive superficial burns where there is also much shock, and I think the twvo classes have much in common, for not only do they suffer from shock, but the sepsis following a burn is more than paralleled by the severe infection with anaerobes due to the multiple infection carried in by the mud and bomb fragments. As in the case of burns, also, picric acid is at once an excellent analgesic and antiseptic.
SECONDARY COMPLICATIONS OF WOUNDS.
The primnary complicationis of haemorrhage and collapse are accompanied or followed by the secondary complications of bacterial infection, and it is practically true that every gunslhot wound of this war in France and Belgium is more or less infected at the moment of its infliction. I have already described the condition of the men and their clothing, and how mud and dirt pervades everything, and bacteriological investigations of the soil, of the clothing, and of the skin, demonstrate the presence of the most dangerous pathogenic organisms in all three.
No more interesting work on this matter has been recorded than that done by Mr. Alexander Fleming,' in Colonel Sir Almroth Wright's laboratory, and his whole paper is well worth study. I will here only quote some of his conclusions, and, in the first place, the results of his examination of the clothing of wounded men. He says: " From this it will be seen that of the twelve samples of clothing examined B. aerogenes eapsulatus was found in 10, B. tetaiii in 4, Streptococcus in 5, and StaphylococcUs in 2, besides other organisms." It is therefore evident that the patient and all his surroundings wlhen he is wounded are grossly infected, and all missiles which pass through the contaminated skin as well as through the clothing are liable to carry bacteria into the depths of the wound. And it must also be kept in mind that, even when no large piece of clothing is found in the wound, in practically all cases of injuries by shells or shrapnel bullets minute sliieds of coat, shirt, or jersey, will be found by a careful searc II. (1) 12) (3) (4) (5, (6) (7) (8) (9) (10) He adds: "The spore-bearing anaerobes . . . progressively diminish in relative frequency as thre age of thle wound increases. . . In the early stages these spore-bearers are present in much greater numbers than anything else, whereas later . . . their numbers are relatively few." He considers also that all the first eight of the group of organisms tabulated above are of faecal origin, including the streptococcus which is so common an infection.
Tlle work of pathologists at the front (Major Rowland and Lieutenants Stokes and McNee) has also demonstrated the presence of anaerobic and other organisms in quite recent wounds, and the conclusions arrived at in the British army are all supported by the surgeons in the armies of our allies.
Such, then, are the main facts as to the nature of the infection of the wounded parts, and it is the result of this infection that is the all-important question which has so deeply interested not only the medical profession, but also the public in general.
TREATMSENT OF SEPTIC INFECTION. I think it may truly be said that nothing has more impressed the public mind than the septic nature of many wounds and the proloilged sufferings caused thereby. It may also be said that this sepsis came as a surprise to the extreme rapidity with which recent wounds become infected, and, secondly, the fact that these anaerobes develop most characteristically on dead or dying tissues. Keeping these in mind, we can appreciate why certain ing till clothing is removed where the wounds are situated or how numerous they are, it becomes evident that to apply antiseptics under these conditions is worse than useless, and no one familiar with these conditions would ever think of advising such treatment. It is indeed clear tllat the very best thing is to get the patient away as soon as is possible to some place where he can be tlhorouglhly treated and kept in safety for a sufficient time, and in the British army that place is in some cases the field ambulance, and in all the worst cases the casualty clearing station.
Antiseptics.
It is at this stage that we find there are two different schools of thought amongst those wlho are not at the front as to what is best to be done in the treatment of the wound. One school, wlichl draws its experience mainly from the surgery of civil life, would persuadle us that all our wounds, if properly treated, slhould be completely sterilized-at a single dressing if seen early enough-by tlhe application of this or that antfseptic agent, auid can only see in any subsequently septic wound evidence that the surgeon's work has not been done as well as it ought.
Tlle othelr school, which draws its limited experience from this present war, asserts tllat antiseptics are useless as such, and considers that they shouild not be used at all.
I am myself very decidedly of the opinion tllat neitlher scllool is right, and that, on the one lhandl, the badly infected wounds in badly injured men can seldom be conipletely sterilized at a single dressing, and, on the other hand, I am quite certain that antiseptics are useful and necessary for the proper treatment of all the wounds of war, and that they have been of the utmost service.
For many years I have been on the staff of St. Bartholomew's Hospital, and I have seen both the end of the pre-antiseptic days of surgery, and the whole of the antiseptic period since Lister's views becamiie -generally accepted. I have seen many changes in miietlhods and practices, and I know full well that in each succeeding decade the results obtained by surgery have been bettev and better. Consider for a few minlutes what is tile practice which is commonly accepted as correct for a bad compound fracture of the leg caused by tle wlheel of a hleavy velhicle. My own lhouse-suirgeon would proceed muclh as follows: The patient would be deprived of his dirty clothes and washed, and would then be taken into an operating theatre where every one would wear sterilized gloves and gowns. His skin would be slhaved and waslhed witlh acetone or ether, and then painted witlh a 2 pe-cent. solution of iodine in spirit. Thle wound woul d be en]e rged if necessary; the dirty ragged skin edges and bits of torn muscle would be out away; sufficient drainage would be provided; loose bone fragments would be removed; the whole wound would be thorouglhly washed again and again with a solution of mercury biniodide (whlich I prefer to perchloride because it does not aoagulate albumin), sterilized or cyanide gauze would be applied, and splints would be fitted to the limb.
And what would be the result? In my experience, iu nine cases out of ten the fracture would lheal as well as if there had been no wound, and the wound itself would heal either by first intention, if not too lacerated, or else by granulation with the minimum of suppuration if it was extensive and if some of the skin had been destroyed. What has the treatment effected? I should reply that it has at least mechanically cleansed the wound without adding to its previous contamination any microbes on the hands of the surgeon or on his instruments, and that further, it has rendered harmless any bacteria in the skin of the patient, and has both mechanically removed organisms already in thie wound and has temporarily inhibited the growth of those remaining, so that the healthy tissues could quickly destroy them.
And if I am told that the antiseptics I have employed to the skin and to the "% ound itself have played no part, and that sterilized water would lhave done as well, I should reply that I know by experience that until we did use antiseptics very thoroughly we did not get these results, and that the wounds whichll lave been treated in the manner described have done consistently better than those of previous years. I should add that practical experience has shown that suitable dilute antiseptics have never (done harm, and that consequently there can be no possible objection to their use. I think that those who prefer antiseptie to saline treament hare found, as in all sloughing wounds and c.lluiitis of civil practice, that nothing is so good as prolonged immersion in an-antiseptic fluid; but unf-ortunately most of the wounds are not so situatd that this is possible. When this is the case then the next best thing is to employ constant irrigation, and very many wounds have done exceedingly well under this method, whether saline or antiseptic fluids have been used. But, whatever fluid is employed, every surgeon knows by an experience which is far more valuable than any other source of information that good results in complicated wounds can only be obtained if the treatment of the wound is varied according to its conditions. It could only be inexperience of wounds that would limit a surgeon to a single form of lotion, and it is the merest truism to say that in coinplicated and septic wounds a change of lotion or other application is as necessary as is a variation in the diet of the patient.
It has seemed to me that the period during which the saline hypertonic treatment is useful is strictly limited to tlle separation of sloughing and unhealthy tissue, and that once a granulating surface is obtained throughout it had better be abandoned, for it is generally painful, and if it is continued the skin becomes irritated, the granuLlations often become exuberant and flabby, and the hlealing process is correspondingly slow. The use of suell well. tried applications as silver nitrate and zinc sulplhate may then well prove more beneficial thlan that of the most potent solution of antiseptics or salines, for to treat wounds according to the daily report on their microbic infection to the neglect of all else is as foolish as it would be to treat every symptom of an illness rather than to treat the patient who is ill.
Hypochlorous Acid. Within tlle past few months the treatment by solations of hypochlorous acid has been most extensively tried, and the methods of producing it, advocated by Dakin and Carrel and Lorrain Smith respectively, seem to most observers to be equally good. Personally I may add that, as far as I have seen, there is nothing to choose between the two solutions, and I think I may safely say that almost all surgeons are pleased witlh the results obtained in the early treatment of recent wounds, and many have given up other methods in its favour. Where wounds of the hands and feet have been immersed in the solution, they have cleared up with great rapidity, and where extensive lacerated wounds and bad compound fractures have been treated by irrigation many pat eats have done extremely well. I think that wounds of this class have done better under treatment by hypochlorous acid than under any other, but I cannot say that they have become sterilized as rapidly as the cases recently described by Carrel, and I do not thiink that the good results he obtained were in wounds of the class I specially refer to -namely,. extensive lacerations by shells and bad compound fractures. It is,-however, my very decided opinion that the lhypoclhlorous acid treatment is an important advance, more especially when used in reeent wounds and before siippuration has occurred, and I find that it lhas to a great extent displaced all other forms of treatment in many of the casualty clearing stations. It is generally believed to lhave prevented the occurrence of gangrene in many bad lacerated wounds and to have arrested its progress in others; and, although I am well aware that it has not always been successful, I consider that it has already been productive of very much good and to be more useful in this class of wound than any otlher application we have -yet tried. It is -also a very remarkable fact that, unlike most antiseptics, it can be used in solutions sufficiently powerful to destroy virm-L lent microbes very quickly without -at the same time injuring the tissue cells. It should, however, be only used in solution, for if used as a powder, it, like many other powders, is liable to form hard lumps, which obstruct free 1drainagand so counteract its good effects.
I lhave now, Mr. President, completed thle task I set omyself at the beginning of this lecture, ad I hav placed bhefore you as well as I am able to do fin o .brief a space .of time the circumstances and conditions Q£ our swounded soldiers in France and Belgium and the nature and treat. ment of their wounds.
But there remains yet a duty which I feel I owe both to the army itself and to -the medical profession at large, and that duty is to express to you how deeply I feel the. wlholb country is indebted to the medical officers in whose hands are ultimately placed the duties of caring for our sorely tried soldiers.
I do not propose to say one word about the general efficiency of tlhe corps to which I have the honour to belong, for it needs no words of mine. What I do wish to say is that nothing has impressed me so forcibly or so favourably as the qualities of many of tlle younger surgeons on whom has rested the chief stress of the actual treatment of the wounded. There is not a medical schlool in Great Britain or Ireland that has not reason to be proud of its pupils, and the work of the surgeons has been equalled and supported by that of their pathological colleagues.
-I do not know whether to admire most the energy and keenness which has enabled the staffs to work days and nights without adequate rest, or the technical surgical skill in the complicated and difficult operations on the abdomen and limbs alike, which has been so conspicuous a quality in so many officers. The care, the zeal, and patience displayed in efforts to save limbs and life h-tave been no less praiseworthiy than operative dexteritv.
The Royal College of Surgeons of England has influenced and guided the teaching of surgery during many years, and all who have shared in this responsibility may feel a legitimate pride in the splendid work now being done by its pupils. " The tree is known by its fruit," and th-e future of British surgery is in safe keeping, for many of the best brains and hands which guide its course are yet young. with the latter they determined as well the efficiency of iodine in the presence of a certain anotmt of urine.
In the experiments which are described below the drop method was followed; the organisms used were StaphkyZococcus aureuts and B. oedematis maligni, as examples of the sporing and non-sporing groups; and, as a test of tlhe elfielcy of the disinfectant in the presence of organic matt&, in one series disinfection was cdrried out on bacteRa suspended in distilled water; in another series on bacteria suspended in sheep serum.
